The effects of season on helminth loads was studied between May and August 1999, using 
External environmental factors have long been known to affect the helminth loads in the host species. The main route through which the environment influences parasitism is through its effect on stages of the parasite's life cycle that are outside the host, like larvae (Gordon, 1948) . However, these effects are not always simple, but can be complicated by interactive effects between the environment, host and parasite (see Poulin, 1996) . An external factor that has been shown to affect helminth loads in the wildlife host is season (Horak, 1981; Foreyt & Trainer, 1980; Waid et al., 1985) . Watve (1992) and Bhatt (1994) have studied these effects in wild herbivores and domestic cattle at the Mudumalai Wildlife Sanctuary. However, many of their findings do not concur with each other. One possible cause is the categorization of the 'dry' and 'wet' season according to artificial temporal scales that may not accurately take into consideration the yearly fluctuations in the actual onset of the wet season after the dry one. In this study, carried out between May 1999 and August 1999, we use the 'Cox-Stuart test for trend'. This kind of analysis is likely to give a more accurate picture of the natural process because it does not depend on the rigid categorization of the seasons. Elevations vary between 900-1,000m above mean sea level.
METHODOLOGY
Temperatures are mild throughout the year. There is a decreasing rainfall from the western side (1,800mm/year) to the eastern side (600mm/year). A high diversity of vegetation types has been observed (Sukumar et al., 1992) . The seasons have been classified into three broad categories similar to that used by Watve (1992) : the dry (January to April), the first wet (May to August) and the second wet (October to December) seasons. Season-wise temperature and rainfall data for 1999 are summarized in Table 1 .
Hosts sampled: Chital (Axis axis), Gaur (Bos gaurus), Elephant (Elephas maximus) and domestic cattle.
Coprological study: Helminth eggs per gram of faeces (e.p.g.) has been used as an index of helminth load. A representative sample of approximately 2g was collected from clearly demarcated, fresh dung piles voided by the target species. Samples were collected in labeled, pre-weighed containers having 10ml of 10% formalin between 0700 and 0900hr daily. The exact weight of faeces collected was calculated by subtracting the weight of the empty container with formalin from the weight of container containing the dung sample in formalin. The intensity of helminth infection was determined by the quantitative sedimentation-floatation technique developed and standardized by Watve (1992) . Prevalence of strongyle genera was calculated using data obtained from larval cultures. Samples for larval cultures were collected separately in cloth bags, kept moist and cultured in the laboratory within 12-15 hours after collection. Larval cultures for third stage (infective) strongyle larvae were done as per Roberts and Sullivan (1949) . Larvae were identified with the help of the keys provided by Dikmans and Andrews (1933) , Keith (1953) and Davies (1984) . Larvae cultured from Elephant dung were identified by measurements given by Raman (unpub. data).
Habitat-wise comparisons were only possible in the case of Chital. In the case of other species of wild herbivores we had very low sample sizes from scrub areas and in the case of cattle it was not possible to differentiate between animals that grazed in scrub and dry deciduous forests. While the helminth loads of Chital in scrub forest without cattle was studied, all the samples were collected in only two sampling efforts and thus were not analysed for seasonal trends of helminth loads.
Terminology: Helminth loads have been expressed in terms of eggs per gram of faeces (e.p.g.).
Here the term has been broadened to include larvae of lungworms.
Statistics:
The Cox-Stuart test for trend was done as per Conover (1971) .
RESULTS
The mean and median helminth loads observed in the host species studied are summarized in Table 2 . The parasite species identified in the various hosts are given in Table 3 . Significant upward trends in helminth loads were observed in the case of Elephants, Gaur and cattle. While the seasonal trend in Chital was absent in the dry deciduous forest areas, irrespective of the presence of sympatric cattle, there was a significant downward trend in scrub forest areas with cattle grazing (Table  4) .
DISCUSSION
In general, in environments affected by the monsoons, hosts have shown an increase in helminth loads during the rainy season. Bhatt (1994) found significantly higher helminth loads in all wild herbivores sampled during the southwest monsoon as compared to the dry season. This increase can be attributed to numerous causes like increased survival of larvae after the rains as indicated by increased pasture larval burdens (Raman, 1992) , increases in intermediate host populations (Taylor, 1949) , the reactivation of arrested larvae within the host with the onset of favourable conditions (Schad et al., 1973) . Another reason for increased infection during rains is that heavy rains may wash faeces into aggregations thereby concentrating the infective larvae and increasing chances of host acquiring a massive infective dose (Gordon, 1948) .
This expected upward trend of helminth densities was seen in three species sampled -Elephants, Gaur and cattle. The increase in helminth loads during the wet season was in agreement with the findings of Bhatt (1994) .
When Chital populations were taken, as a whole, there was no apparent trend in helminth loads. The lack of any trend was also found in Chital populations from the dry deciduous forest areas, with and without cattle grazing. In the scrub area, however, there was a significant downward trend with egg loads decreasing as the dry season progressed into the wet season. This is a finding, which is contrary to expectation. However, it can be explained if worm loads in Chital are more governed by host resistance as compared to contact with infective stages of the parasite. In the scrub forest, the mean biomass of grass during the dry season was found to be very low (156.9g/m²) compared to the first wet season (405g/m²) and second wet season (524.1g/m²) (Baskaran, 1998) . Since immunocompetence is affected by nutritional state (Rolston, 1992; Lyles & Dobson, 1993) , as the rainy season progressed, the increased growth in vegetation could reduce nutritional stress and thus improve overall resistance to helminth infections. This may be the case with Chital found in scrub forest environments in the dry season, especially if there is additional competition for resources by cattle. Grass biomass in the dry deciduous forest remains high (>500g/m 2 ) in all seasons (Baskaran, 1998) . Thus, trends in helminth loads are probably absent in the case of chital in the dry deciduous areas as the higher moisture levels there (Table 1) assure sufficient forage throughout the year. Our hypothesis to explain the interspecific differences in the seasonal trends of helminth loads is supported by our previous findings (Dharmarajan, 2000; Dharmarajan et al., in review) . Our hypotheses to explain the seasonal trends in helminth loads, in Chital, in different habitats are also supported by our previous findings (Dharmarajan et al., 2003 a, b) . As with everything in ecology, however, the inter-relationship various factors are likely to be complex. Some of these possible interactions are summarized in Figure 1 .
CONCLUSION
It seems clear that Gaur and Elephants seem to be affected by seasonal factors in ways similar to cattle. The observed upward trends in all these species are likely to be mainly due to improved larval survivability as the wet season progresses. However, Chital seem to be more affected by nutritive status and resource availability than by prevalence of infective stages of their parasites (larvae and/or eggs) in the environment. 
